Commercially available recombinant sonic hedgehog up-regulates Ptc and modulates the cytokine and chemokine expression of human macrophages: an effect mediated by endotoxin contamination?
The Sonic hedgehog (Shh) signalling pathway plays an important role in developmental patterning and proliferation. Recent evidence suggests that Shh also plays a role in the development of the immune system. Here, we demonstrate that components of the Shh signalling pathway are expressed in human macrophages and that the receptor for Shh, Ptc, is up-regulated by a commercially available recombinant preparation of Shh (CArShh). Further, we report that the addition of CArShh up-regulates the production of IL-6, IL-8, MCP-1, IP-10, MIG and RANTES by macrophages, an effect enhanced by the presence of fetal calf serum in the culture medium. In contrast, TGF-beta, TNF-alpha, IL-1b, IL-12 and IL-10 production were not modulated by CArShh and VEGF was minimally up-regulated even in the presence of serum. The up-regulation of these cytokines and chemokines was abrogated by CD14 inhibition and polymixin B, but not reliably inhibited by the specific Shh pathway inhibitor cyclopamine. These results suggest that, although components of the Shh signalling pathway are expressed in macrophages, the modulation of macrophage cytokine and chemokine effector function seen in response to commercially available rShh results from low levels of endotoxin contained within the CArShh preparations employed to explore the effects of Shh in vitro.